sential norms exactly in [16] . The criteria for compactness of these operators then follow immediately. Riedl [18] characterized boundedness and compactness of composition operators between Hardy spaces H P and Hq and Smith [20 J between weighted Bergman spaces A~ and A%, p ( q, on the unit disk, in terms of the Nevanlinna and generalized Nevanlinna counting functions. The compactness criteria for the case q < P were done by Jarchow [9J for the Hardy spaces and by Smith and Yang [21] for the weighted Bergman spaces. Essential norm estimates of composition operators from HP to Hq (q < p) on the unit ball in C" were recently obtained by Gorkin and MacCluer in [8J. On the other hand, weighted composition operators have been studied only recently. In this context we mention works by 4] , , and the present authors [5, 6] . These papers treat weighted composition operators on various spaces of analytic functions on the disk. For other domains, in particular for domains in 1[", the theory is still in its infancy.
Let cp : Q --* Q be an analytic map, and let u be an analytic function on Q. We define the weighted composition operator on the space of analytic functions f on Q as follows:
In this paper we give essential norm estimates for ue" from AP(r1) to A"(r1), I < p ,;; q < 00, where rI is a smooth, bounded strongly pseudoconvex domain. We also characterize boundedness and compactness of these operators in terms of certain integral operators that reduce to the generalized Berezin transform in the case p = q.
Our results are new even for the unit ball in e. We believe our results could be extended to other types of domains in C', but we leave it for future projects.
Our work has been inspired by the paper of Li [13], and it is a continuation of our previous paper [6] , where we studied weighted composition operators between different weighted Bergman spaces on the unit disk. In [13], he studied composition operators acting on A'(Q). By substituting u = I in our results, we obtain characterizations of bounded and compact composition operators from AP(Q) to A"(Q), I < p ~ q < 00, that extend Li's results.
Similarly the essential norm estimates of composition operators that improve integrability are completely new.
Boundedness
Suppose that Q is a smoothly bounded domain in C", i.e. there is a ceo, real-valued function p defined on a neighborhood of Q such that Q = {z : p(z) < OJ and dp of 0 when 
Taking supremum over Z E Q we get (2·1).
Conversely, let (2·1) be true. For any point Z E Q, let r(z) be the distance from Z to the boundary aQ. Let d(z, w) be the quasi metric on aQ x aQ (see, for example, [1] or [12] ).
It is known that there is E > 0 such that for each z E Q near the boundary of Q, if we let
, where n(z) is a smooth projection from a neighborhood U of Q to aQ such that n(p) = p for any p E aQ and n -I (p) is a slIlooth eurve in U which intersects an transversally at p, then we have (lEn 1ro!
Changing the variable back to z we get the condition in the theorem.
Essentialnorms
In this section we give estimates of the essential norms of weighted composition operators from AP(Q) into A"(Q) with 1 < p ~ q < 00, where Q is a bounded, smoothly bounded strongly pseudoconvex domain. Recall that if T : X -+ Y is a bounded operator between two Banach spaces X and Y. then the essential norm of T, denoted by II Til,. is defined as the distance from T to the set of compact operators from X to Y. The following theorem is the main result of our paper. (Ik,(wll,q/P dfl(W) .
The proof is complete.
LEMMA 3·3. For any compact subset E on st, let XE = X(E) be the characteristiclunction all E. Then the multiplication operator Mxp I = XE I is compactfrom AP(Q) to LP(Q).
Proof An easy modification of the proof of lemma 104·1 in [11, p. 50J shows that, for any compact subset E of st, there is a constant C E > 0, depending on E and n, such that for Proof Let 1/ p + 1/ p' = I. Using Holder's inequality, for any / E AI'(Q) with II/II,; ,:;
Let E be a compact subset of Q. Since on a smoothly strongly pseudoconvex domain, the 
=/,+1"
where r > ° is a fixed number and Q, = (z E [2 : r(z) ;;, rl. Since [2, is a compact subset of [2, by Lemma 3-4, sup IP(f -xd)(IJI -4 ° {cAI'(S1q /11,,-::; I uniformly on [2,. Since u E A'/( [2) , we know that J..1,,(Q) < 00, and thus for any E > 0, there exists a ko > ° so that for any k ;;, ko, sup I, < E.
lE:AI'(r2J.11/l1r~1
